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w i t h  T r i t o n  c lear ly  d i sp laces  t h e  f l /~- ra t io  t o w a r d s  t h e  
h i g h  m o l e c u l a r  we igh t  t i p o p r o t e i n s  ( those  s a m e  t ipo-  
p r o t e i n s  wh ich  inc rease  in  h u m a n  a n d  e x p e r i m e n t a l  
a therosc leros is ,  d i p h e n y l i t e t h y l a c e t i c  ac id  m a k e s  t h e  
t ipopro te ic  p a t t e r n  r e t u r n  to  n o r m a l ,  i n h i b i t i n g  t h e  
f o r m a t i o n  of f i - l ipoprote ins .  

Nmn- 
bet of 
rats 

50 
50 
15 

Treatment : 
Triton mg/kg 
intravenous 

Diphenylilethyl- 
acetate* mg/kg 

intraperitoneal** 

Serum cholesterol 
rag/100 ml (and 

standard deviation) 

200 
200 

--  77 ~ 3.70 
- -  269 :i: 8.54 

100 152 ~: 16-53 

* Triton and Sodium diphenylilethylacetate were given at the 
same time to animals fasted for 12 h. The animals were killed 18 h 
after administering Triton. 

** It has been demonstrated in other experiments that diphenyl- 
ilethylacetic acid can inhibit the effects of Triton also when given 
per os (250 mg/kg). Diphenylilethylacetic acid does not cause varia- 
tions of normal cholesteremia when used in the doses reported by us. 
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* VCe demonstrated in other experiments that  diphenylilethyl- 
acetic acid can inhibit the effects of Triton also when given per os 
(250 mg]kg). 

** In the present elaboration of data, lipoproteins have been di- 
vided on the grounds of their localization on the protein electro- 
phoretic pattern. 

D i p h e n y l i l e t h y l a c e t i c  acid,  w h i c h  is v e r y  well  t o l e r a t -  
ed b y  m a n  in  doses  of 300 m g  dai ly ,  h a s  b e e n  used  
r e c e n t l y  a lso in c l in ical  t r i a l s  a n d  g a v e  good r e s u l t s  in  
cases  of h y p e r c h o l e s t e r e m i a l K  

S. GARATTINI, C. 2¢IoRPURGO, a n d  
N. PASSERINI 

Institute o/ Pharmacology, University of Milan, Italy, 
April  20, 1956. 

Rdsumd 

On p r o u v e  que  l ' ac ide  d i p h 6 n y l i l 6 t h y l a c 6 t i q u e ,  qu i  
exerce  u n  ef fe t  d ' i n h i b i t i o n  su r  l ' a c t i v i t d  a c 6 t y l a n t e  du  
c o e n z y m e  A, p e n t  auss i  c a u s e r  u n e  d i m i n u t i o n  de  l ' h y -  
pe rcho le s t6 ro ldmie  e t  de  l ' h y p e r l i p 6 m i e  p r o v o q u ~ e s  p a r  
u n e  a d m i n i s t r a t i o n  de  T r i t o n .  

la G. ANNONI, Farmaco 11, 244 (1956). 

I s o l a t i o n  of  a C y t o c h r o m e  of  t h e  A n t i m y c i n  A 
S e n s i t i v e  P a t h w a y  for  D P N H  O x i d a t i o n  

A c y t o c h r o m e  has  b e e n  i so l a t ed  f r o m  pig, g u i n e a  p ig  or  
r a t  l iver,  h a v i n g  t h e  fo l lowing a b s o r p t i o n  p e a k s :  404 
a n d  500 m #  in ox id i zed  s t a t e  a n d  428 a n d  556 m #  in 
r e d u c e d  s ta te .  

Th i s  c y t o c h r o m e  was  p r e p a r e d  f r o m  l ive r  u s ing  es- 
s en t i a l l y  t h e  m e t h o d  of EDELHOCH et al. 1 for  D P N H -  
e y t o c h r o m e  c r educ t a se .  W i t h  r a t  a n d  g u i n e a  p ig  l iver  
t h e  c y t o c h r o m e  is n o t  e x t r a c t e d  b y  10% e t h a n o l  a t  40 ° C, 
b u t  Call be  o b t a i n e d  b y  a s u b s e q u e n t  e x t r a c t i o n  w i t h  
M/20 o r t h o p h o s p h a t e  b u f f e r  p H  7-4. W i t h  p ig  l i ve r  th i s  
c y t o c h r o m e  is o b t a i n e d  in  t h e  e t h a n o l  e x t r a c t ,  t o g e t h e r  
w i t h  D P N H - c y t o c h r o m e  c r e d u c t a s e ,  b u t  c a n  be  s e p a r a t -  
ed f rom i t  b y  a m m o n i u m  s u l f a t e  f r a c t i o n a t i o n .  

Th i s  c y t o c h r o m e  is r e d u c e d  b y  hyd rosu l f i t e ,  and  
l e u c o m e t h y l e n e  blue ,  b u t  n o t  b y  r e d u c e d  g l u t a t h i o n e  or 
a scorb ic  acid.  I t  is n o t  r e d u c e d  b y  D P N H - c y t o c h r o m c  
c r educ t a se ,  un less  SLATER 2 f a c t o r  is p r e s e n t .  

To o b t a i n  t h e  S l a t e r  fac tor ,  r a t  l i ve r  h o m o g e n a t e  is 
t a k e n  to  p H  5-4, a n d  t h e  p r e c i p i t a t e  e x t r a c t e d  w i t h  a digi- 
t o n i n  so lu t ion .  R e d u c t i o n  of t h e  p r e s e n t  c y t o c h r o m e  b y  
D P N H - c y t o c h r o m e  c r e d u c t a s e  is a specif ic  t e s t  for  t h i s  
fac to r ,  t h e  r e a c t i o n  b e i n g  i n h i b i t e d  b y  a n t i m y c i n  A. In  
t h i s  r e a c t i o n  S l a t e r  f a c t o r  c a n  b e  r ep l aced  b y  m e t h y l e n e  
b lue ,  w h i c h  is r e d u c e d  b y  t h e  r e d u c t a s e  a n d  reox id ized  
b y  t h e  p r e s e n t  c y t o c h r o m e ,  b u t  n o t  i n h i b i t e d  b y  an t i -  
m y c i n  A. 

I t  is r e m a r k a b l e  t h a t  D P N H - c y t o c h r o m e  c ~educ tase  
is ab le  to  r e d u c e  e y t o c h r o m e  c d i rec t ly ,  b u t  t h e  p r e sen t  
c y t o c h r o m e ,  w h i c h  has  a lower  r e d o x  p o t e n t i a l ,  only  
t h r o u g h  S l a t e r  fac to r .  

0.01 M o r t h o p h o s p h a t e  i n h i b i t s  t h e  r e d u c t i o n  of cyto-  
c h r o m e  c, b y  r educ t a se ,  p r o b a b l y  b y  c o m b i n i n g  w i t h  its 
i r on  a, a n d  i n h i b i t s  also t h e  r e d u c t i o n  of t h e  p r e s e n t  cyto-  
c h r o m e .  R e m o v a l  of t h e  b o u n d  i ron  of t h e  r e d u c t a s e  by  
d ia lys i s  a g a i n s t  8 - h y d r o x y q u i n o l i n e  t r a n s f o r m s  th i s  
e n z y m e  t o  a d i a p h o r a s e ,  w h i c h  r e d u c e s  t h e  new cyto-  
c h r o m e  e v e n  in t h e  p r e s e n c e  of o r t h o p h o s p h a t e .  

A l t h o u g h  t h e  p r e s e n t  c y t o c h r o m e  h a s  a d i f f e ren t  
a b s o r p t i o n  s p e c t r u m  f r o m  t h e  o t h e r  c y t o c h r o m e s  re- 
c e n t l y  de sc r ibed  ~, i t  m a y  t u r n  o u t  to  be  i d e n t i c a l  wi th  
one  of t h e m .  

T h e  p r e s e n t  c y t o c h r o m e  t r a n s p o r t s  e l ec t rons  f rom 
l e u c o m e t h y l e n e  b lue  to  h y d r o x y l a m i n e .  T h i s  f ac t  has  
b e e n  e r r o n e o u s l y  i n t e r p r e t e d  5, as  h y d r o x y l a m i n e  in- 
h i b i t i n g  t h e  r e d u c t i o n  of m e t h y l e n e  b lue  b y  reduc tase .  
T h i s  " i n h i b i t i o n "  r e q u i r e d  a f a c t o r  w h i c h  h a d  been  
ca l led  h y d r o x y l a m i n e  i n h i b i t i o n  fac to r .  T h e  f a c t o r  is 
n o w  i d e n t i f i e d  w i t h  t h e  p r e s e n t  c y t o c h r o m e ,  w h i c h  re- 
ox id izes  t h e  m e t h y l e n e  b lue ,  r e d u c e d  b y  t h e  r educ ta se .  
I t  was  s h o w n  ~ t h a t  t h i s  c y t o c h r o m e  is n e c e s s a r y  for  the  
o x y d a t i v e  p h o s p h o r y l a t i o n  c o u p l e d  to  D P N H  o x i d a t i o n  
b y  c y t o c h r o m e  c, in  a so luble  sy s t em.  

I. RAW 
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Z u s a m m e n [ a s s u n g  

E i n  n e u e s  C y t o c h r o m  is t  au s  S c h w e i n e l e b e r  i sot ier t  
worden .  E s  w i rd  d u t c h  D P N H - C y t o c h r o m - c - R e d u k t a s e  
reduz ie r t .  A n t i m y c i n  A h e m m t  diese R e a k t i o n ,  die n u r  
in  G e g e n w a r t  des  S l a t e r - F a k t o r s  ablAuft .  

E s  i s t  w a h r s c h e i n l i c h ,  dass  d ieses  C y t o c h r o m  in die 
E l e k t r o n e n t r a n s p o r t r e i h e ,  u n d  zwar  zwi schen  R e d u k t a s e  
und  C y t o c h r o m  c, e i n g e s c h a l t e t  ist.  

Effects of Ul trav io le t  Light  on s o m e  of the 
Electrical  Character i s t ics  of Act ion  Potent ia l s  of 

S ingle  U n m y e l i n a t e d  Nerve  Fibers  
of the Crab C a r c i n u s  ~ 

As a co ro l l a ry  t o  p h o t o c h e m i c a l  w o r k  d o n e  in t h i s  
l a b o r a t o r y  w i t h  s ingle  m y e l i n a t e d  n e r v e  f ibersL a n u m -  
ber  of e x p e r i m e n t s  h a v e  b e e n  ca r r i ed  o u t  to  t e s t  t h e  
effects  of m o n o c h r o m a t i c  u l t r a v i o l e t  i r r a d i a t i o n  on  
r e s t i ng  s ingle  u n m y e l i n a t e d  f ibers  f r o m  t h e  w a l k i n g  leg 
of t he  c rab ,  Carc inus  maenas.  
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Fig. 1.--Top view and cross-sections of bridge used for irradiation 
of single crab neurons. Further description in text, 

T h e  n e r v e  was  o b t a i n e d  b y  t h e  " p u l l o u t "  t e c h n i q u e  of 
FURUSAWA 3, a n d  a s ingle  l a rge  f ibe r  ( 2 0 - 3 0 / ,  in  d i ame te r )  
was i so la ted ,  t h e  d i s sec t i on  b e i n g  ca r r i ed  o u t  in  ar t i f ic ia l  
sea w a t e r  4. A f t e r  i so la t ion ,  t h e  n e r v e  was  m o u n t e d  o n  
the  b r i d g e  d i a g r a m m e d  in F i g u r e  i .  Th i s  a p p a r a t u s  con-  
sisted b a s i c a l l y  of t h r e e  p ieces  of pe r spex ,  one  a large  
block, n o t  s h o w n  in  t h e  F igu r e ,  w h i c h  s e r v e d  as  a base  
for t h e  b r i d g e  a n d  w h i c h  he ld  a q u a r t z  w i n d o w  d i r ec t l y  

1 This  work  was  car r ied  out  dur ing  the  tenure  of a Postdoctoral  
fellowship f rom the  Uni ted  Sta tes  Publ ic  Hea l th  Service. 
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a K.  F m / v s A w a ,  J .  Physiol, 67, 325 (1929). 
Based on an anMysis of Nor th  Sea wa te r ,  wi th  the  following 

iomc molar i t ies  (mMIL): N a  + ~ 477-4; K+  -- 9.0; Mg ++ -- 55.0; 
Ca++-- 8.1; e l -  -- 55~.~; SO2 = -- ~8.0; NOa-  -- 1.~; H e % -  -- 2.6; 
HP04  = --  0.3. To ta l  ionic rnolar i ty  --  1.1338. 

u n d e r  t h e  r eg ion  of t h e  n e r v e  to  b e  i r r a d i a t e d .  T h e  u p p e r  
p a r t  of t h i s  br idge ,  s h o w n  in  t h e  d r a w i n g ,  was  sc rewed  
o n t o  t h e  base .  I t  was  so c o n s t r u c t e d  t h a t  t h e  f iber  (N) 
l ay  across  t h r e e  wells c o n t a i n i n g  sea  wa te r .  T h e  ends  of 
t h e  f iber  were  c l a m p e d  to  t h e  f loors  of t h e i r  r e s p e c t i v e  
wells  b y  s t a in l e s s  s tee l  e lec t rodes .  T h e  c e n t e r  well  was  
c o n n e c t e d  b y  a t u n n e l  to  a f o u r t h  well, in  w h i c h  was  
i m m e r s e d  a A g - A g C l  e l ec t rode  in sea  w a t e r  agar .  T h e  
c h a n n e l  in  w h i c h  t h e  n e r v e  lay  cou ld  be  a l t e r e d  in  w i d t h  
b y  a s c r e w - a n d - l e v e r  m e c h a n i s m  w h i c h  a l l owed  f ine  
m o v e m e n t  of a s e p a r a t e ,  c lose- f i t t ing ,  p e r s p e x  b l o c k  
f rom w h i c h  t h e  walls  of one  side of t h e  c h a n n e l  h a d  b e e n  
m a c h i n e d .  W i t h  t h e  n e r v e  in pos i t ion ,  t h e  w i d t h  of t h e s e  
c h a n n e l s  cou ld  b e  b r o u g h t  to  w i t h i n  a few m i c r o n s  of t h e  
d i a m e t e r  of t h e  f iber,  p r o v i d i n g  a h igh  e lec t r ica l  res i s t -  
ance  b e t w e e n  t h e  t h r e e  wells  w i t h o u t  m e c h a n i c a l  d a m a g e  
to  t he  f iber  i tself .  I t  will be  seen  f r o m  cross  sec t ions  B a n d  
C t h a t  t h e  space  u n d e r  t h e  n e r v e  in t h e  c e n t e r  well  was  
open,  t h a t  is, f i l led o n l y  w i t h  sea  wa te r .  T h e  f loor  of 
t h i s  space  was  f o r m e d  b y  t h e  q u a r t z  w i n d o w  in  t h e  b a s e  
block,  t h r o u g h  w h i c h  t h e  e n t i r e  l e n g t h  of t h e  f iber  in  t h e  
cen te r  well  (0.6 m m  across)  cou ld  be  i r r a d i a t e d  f r o m  
u n d e r n e a t h .  

The  c i rcu i t  for  s t i m u l a t i n g  a n d  r e c o r d i n g  is t h a t  s h o w n  
in F igu re  2. A Gras s  s t i m u l a t o r  p r o v i d e d  m o n o p h a s i c  
s q u a r e  w a v e  impu l se s  of 0.5 ms  d u r a t i o n  a t  a f r e q u e n c y  
of 10/s. T h e  i n t e n s i t y  of  t h e  s h o c k  cou ld  be  read ,  in  re la -  
t ive  values ,  f r om a g r a d u a t e d  p o t e n t i o m e t e r ,  F o r  pro-  
t e c t i on  of t he  nerve ,  a r e s i s t a n c e  of 470 kf2 a n d  c a p a c i t y  
of 0.01 F*[ were  p l a c e d  in  ser ies  ac ross  t h e  s t i m u l a t i n g  
electrodes.  A n o t h e r  c a p a c i t y  a n d  res i s t ance ,  200 kD a n d  
100 pf, (RC = 20 #s) cou ld  be  s w i t c h e d  i n to  t h e  r eco rd -  
ing  c i rcu i t  for o b t a i n i n g  " d i f f e r e n t i a t e d  a c t i o n  p o t e n -  
t i a l s "  on  t h e  osc i l lograph.  V a r i a b l e s  m e a s u r e d  d u r i n g  
a n y  g iven  e x p e r i m e n t  were  t h r e s h o l d ,  h e i g h t  of t h e  sp ike ,  
and ,  f rom the  " d i f f e r e n t i a t e d  a c t i o n  p o t e n t i a l " ,  t h e  r a t e  
of r ise  of t h e  spike.  
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Fig. 2.--Diagram of stimulating and recording circuit. Square waves 
from Grass stimulator (right); recordings over de Gruyter pre-ampli- 

tier and Dmnont double-beanl cathode ray oscillograph (left). 

R a d i a t i o n  of • = 265 m/~ was  o b t a i n e d  b y  d o u b l e  
m o n o c h r o m a t i o n  of r a d i a t i o n  f rom a Ph i l i p s  h i g h  pres-  
sure  m e r c u r y  arc.  T h e  m o n o c h r o m a t o r  u sed  h a s  b e e n  


